Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.070; wR factor = 0.177; data-to-parameter ratio = 15.0.
Related literature
The title compound was synthesized as a precursor of 3,4-ethylenedioxythiophene, which is polymerized to afford PEDOT (Groenendaal et al., 2000; Pei et al., 1994) . Synthetic methods for the title compound have been reported by: Coffey et al. (1996) ; Kumar et al. (1998); Zong et al. (2002) ; CarasQuintero & Bä uerle (2002) . For literature on related molecular structures, including a 3,4-ethylenedioxythiophene ring system, see: Sotzing et al. (1996) ; Abboud et al. (1998) ; Kumar et al. (1998) . For related literature, see: Bernstein et al. (1995) ; Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
The title compound (I) has been prepared as a precursor of 3,4-ethylenedioxythiophene (Coffey et al., 1996; Kumar et al., 1998; Zong et al., 2002; Caras-Quintero & Bäuerle, 2002) , which is polymerized by oxidizing agents to afford poly(3,4-ethylenedioxythiophene) (PEDOT). PEDOT shows high electrical conductivities and high stabilities in the oxidized states.
Furthermore, the thin films of oxidized PEDOT are almost transparent. Therefore, these are used for organic electrodes in the study of electronic devices (Groenendaal et al., 2000; Pei et al., 1994) . With regard to the hole-transporting abilities, the arrangement of 3,4-ethylenedioxythiophene units in film has attracted considerable attention. A few crystal structures including a 3,4-ethylenedioxythiophene ring system were reported (Sotzing et al., 1996; Abboud et al., 1998; Kumar et al., 1998) . In this paper, we report the crystal structure of compound (I) that is a dicarboxylic acid diethyl ester of 3,4-ethylenedioxythiophene.
The compound (I) crystallizes in the P1 space group. The molecular structure is shown in Fig. 1 . The ethylene moiety is disordered over two sites (O1-C5A-C6A-O2 and O1-C5B-C6B-O2) with occupancies of 0.36:0.64. The bond lengths and angles are all within expected ranges (Allen et al., 1987) . Both the carbonyl moieties are planar to the thiophene ring. The molecules form a centrosymmetric dimer with a graph-set motif (Bernstein et al., 1995) 
Experimental
The title compound (I) was prepared as follows: A solution of diethyl 3,4-dihydroxythiophene-2,5-dicarboxylate (3.12 g, 12 mmol) and caesium fluoride (7.26 g, 48 mmol) in dry acetonitrile (200 ml) was stirred for 1 h under nitrogen. After addition of a solution of ethylene di(p-toluenesulfonate) (5.55 g, 15 mmol) in dry acetonitrile (100 ml), the reaction mixture was refluxed for 48 h. The reaction mixture was filtered and the precipitate was washed with acetonitrile. The filtrate was concentrated and the residue was chromatographed on alumina gel (CH 2 Cl 2 ) and silica gel (CH 2 Cl 2 ) to afford the compound of (I) (2.38 g, 69%) as colorless needles. Physical data for (I): m.p. 424-425 K; IR (KBr, cm 
Refinement
All the H atoms were placed in geometrically calculated positions, with C-H = 0.97 (methylene) and 0.96 (methyl) Å and U iso (H) = 1.2U eq (C) (methylene) and 1.5U eq (C) (methyl), and refined using a riding model. supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of (I), with atom labels and 50% probability displacement ellipsoids for non-H atoms and H atoms are shown as small spheres of arbitrary radii. The disordered atoms (C5B and C6B) are omitted for clarity. Fig. 2 . The packing diagram of (I), ribbon-like molecular sheet. as large as those based on F, and R-factors based on ALL data will be even larger.
The methylene carbon atoms and the associated hydrogen atoms of the dioxine ring are disordered over two sites (O1-C5A-C6A-O2 and O1-C5B-C6B-O2) with occupancies of 0.36 (2):0.64 (2). The values were determined by refining site occupancies. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

